Processing of the intermediate form of the iron-sulfur protein of the BC1 complex to the mature form after import into yeast mitochondria.
The Rieske iron-sulfur protein of the cytochrome bc1 complex is synthesized in the cytosol as a precursor with an additional 30 amino acids at the amino terminus. After import into the mitochondrial matrix, the precursor is processed to the mature form by two distinct proteolytic cleavages. Addition of 2.5 mM EDTA and 0.5 mM o-phenanthroline to the incubation mixture during import of the iron-sulfur protein precursor in vitro resulted in the selective inhibition of the second processing step with the concomitant accumulation of the intermediate form. The intermediate form was chased to the mature form in the presence of antimycin and oligomycin (to block the formation of a membrane potential) provided that 0.5 nM ATP and a metal ion such as Ca2+, Mn2+, or Mg2+ were added. Ca2+ ion was the most effective and at a concentration of 2.5 mM resulted in the complete cleavage of the intermediate to the mature form. Addition of Zn2+, Co2+, Mo2+, and Fe2+ was not effective in restoring the second cleavage. The pH optimum for the processing of the intermediate form of the iron-sulfur protein to the mature form was between 6.8-8.0. Processing of the intermediate form of the iron-sulfur protein to the mature form was observed at temperatures ranging from 12 to 27 degrees C in a temperature-dependent manner. The time course during the chase indicated that the second processing step was completed within 2 min after addition of Ca2+ ions. Attempts to isolate the second processing enzyme by sonication of mitochondria or by solubilization with detergents such as digitonin, Triton X-100, dodecyl-maltoside, or octyl-glucoside were unsuccessful as only the first cleavage was observed. Hence, the second processing enzyme may be present in the inner membrane or matrix in a conformation disrupted by detergents or alternatively the enzyme may be very labile.